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When this microbe is grown in a nutrient medium con-
taining per litre of water P04HK2 2 grm., MgSO 1 grm., and
minute quantities of CaCl2 it grows perfectly well, when
nitrogen is provided by KN03, (NH4)2 SO,, NH4N03, or

succinate of ammonium. It is able also to get carbon and
nitrogen necessary for its life from glycocolle, cystin,
tyrosine, tryptophane, alanine, leucine, histidine, glutamic
acid, aspartic acid, and phenylalanine. Many other sub-
stances than amino-acids are destroyed by this B, aminophilus
intestinalis, and so we remarked that all the following bodies
may provide it with nitrogen and carbon or nitrogen only
when carbon is furnished by glucose : oxamide, urea, urethane,
guanidine, creatine, asparagine, glucosamine-piperidine,
collidine-allantoine, alloxane, caffeine, morphine, quinine,
pilocarpine, hordenine-ethylenediamine, tetramethyl enedia-
mine, p. oxyphenylethylamine, imidazolethylamine-amyg-
daline-glycyltyrosine, pentaglycine, luceylglycine. As it
can split off carbon dioxide from histidine to give
-imidazolethylamine, we studied carefully its action on

tyrosine and tryptophane, from which amino-acids it

produces p. oxyphenylethylamine and indolethylamine by
the same process.
We have seen, then, that this B. aminophilus intestinalis

gives -imidazolethylamine from histidine when it gets its
nitrogen from peptone or a mixture of mono and diamino-
acids obtained by hydrolysis of casein, but it is quite im-
possible to find a minute quantity of this amine when

nitrogen is provided by a mineral salt of ammonium. When
the nutrient medium is composed of histidine and the
ordinary mineral salts without any nitrate, it is impossible
to find imidazolethylamine in the cultures, but from these
media we were able to obtain imidazolpropionic acid. In

peptonised culture media with histidine the microbe pro-
duces p-imidazolethylamine, which does not disappear if
it is left for a week or more in the 370 incubator ; the

ptomaine is destroyed when it is the sole substance in the
medium able to provide the micro-organism with the nitrogen
and carbon necessary for its life. 1
From all these facts we may conclude that this B. amino-

philus intestinalis has well-marked saccharolytic and amino-
lytic properties. Varying the different nutrient substances
with the exception of the amino-acid, the micro-organism
may remove the carboxyle group ; when this amino-acid is
the only substance containing nitrogen and carbon, it is able
to show both properties at the same time. We have seen,
indeed, that it can get its nitrogen and carbon from various
organic molecules. As this micro-organism splits off carbon
dioxide very easily from amino-acids in various conditions of
media, it seems possible then, to try to supplement the few
ideas we have at present on the production of ptomaines in
the intestinal tract and to study their acute and chronic
action in the human organism.
We succeeded in obtaining from human fseces two other

bacteria, one of them rather different from this B. aminophilus
intestinalis formerly studied, which micro-organisms can
produce imidazolethylamine by the same process. It was,
indeed, very probable that this B. aminophilus was not the
only one in the intestinal flora able to produce such an
action. These micro-organisms have only been isolated from
patients suffering from chronic auto-intoxication with some
intercurrent intestinal disorder.
The point particularly interesting is that it has always

been impossible to get a growth from fseces of people
enjoying very good health, exactly as happened in the
cases where we isolated formerly " tyrosinolytic 

" bacteria.l
We may conclude that by the very simple technique
we proposed more than a year ago we have been able to
isolate from the human intestinal tract micro-organisms
capable of producing a very active base-namely, 3-imidazol-
ethylamine-from histidine ; further, its isolation does not
require more than three days, and frequently we can obtain
a pure culture in less than 48 hours.

12 A. Berthelot and D. M. Bertrand: Ibid., July, 1912.
13 A. Berthelot and D. M. Bertrand: Ibid.

BRITISH RED CROSS SocIETY.-The annual
meeting of the County of London branch of this society will
be held at Grosvenor House, Upper Grosvenor-street, W.
(by permission of the Duke of Westminster), on Friday
next, Feb. 28th. Viscount Esher will take the chair at
4 o’clock.
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THE original work of Dr. Charles Bayle," of Cannes,
France, has stimulated my interest in the use of spleen
substance or extract in tuberculosis, and while the literature
on this subject is still very meagre, a limited personal experi.
ence, coupled with that of several correspondents in the
United States, France, Italy, and Russia, convinces me of
its importance. Since tuberculosis is essentially a wasting
disease, a vital part of its treatment is the attempt to increase
the nourishment of the body, thereby enhancing its resisting
powers. Hitherto this has been attempted by careful
attention to diet and, in many cases, a r&eacute;gime which has
come to be termed hyperalimentation." 

" I certainly
believe that fully as much harm as good has been accom.
plished by the extremes of feeding that have resulted.
Toxaemia due to putrefying proteid has frequently undone
much of the good that the other treatment may have accom-
plished ; and while in some cases benefit has been derived
from the increased food ingested, many others have suffered
inconvenience and disadvantage from the resulting
indigestion.

For nearly nine years Bayle has used spleen preparations
in tuberculosis, and in his latest communication,6 which was
read before the International Congress of Tuberculosis at
Rome, April, 1912, he concludes :-

I feel authorised by my results to call splenic opotherapy a specific
treatment for tuberculosis. It is specific from the therapeutic view.
point because it modifies the soil, rendering it less suitable as a

medium for the culture of the bacillus of Koch. It is specific from the
practical viewpoint because it manifests all the function and rapidity
of action of a specific medication. Employed in convalescents it pre,
vents tuberculosis by increasing the mineral content of the tissue (en
remindralisant Ie terrain). Employed in confirmed cases of tuber’
culosis it cures them.

In an earlier communication Bayle refers to ’’ 150 cases
treated by me in which I have noticed 146 showing the
unquestionable and rapid effects of the treatment. Among
those which I have been able to follow a sufficient length of
time to acquire some conviction I note 75 per cent. of cures,
some of which were in a very advanced stage and regarding
whom I had no hope to begin with."

In no disease have so many and such varied remedies
been recommended as in tuberculosis, and the mere number
alone is evidence of their unsatisfactory results. Time and
again our hopes have been raised, to be as frequently rudely
dashed to the ground. One therefore accepts with consider-
able reserve such enthusiastic statements, no matter how
thoroughly they may be backed up by clinical results.
While many have considered Bayle’s experiences as "too
good to be true," there is no doubt that a more general trial
of spleen preparations in tuberculosis will be both interesting
and profitable.

Unfortunately, the most recent books on the interna1
secretions-notably the exhaustive monograph by Biedl"
-make no reference whatever to the internal secretions of
the spleen ; and Swale Vincent 4r gives this subject only four
lines in his new book. In fact, opinions on the subject have
been so difficult to obtain that the results of my researches
in the literature have been collated here. Possibly these
eminent writers have omitted to refer to the spleen because
it is not really a glandular organ, and is not presumed to
have any other than its well-known hasmopoietic function.
Other investigators have expressed their doubt as to the

hormone-producing powers of the spleen. Professor Osborne,34
of Yale University, says :-
From a histologic standpoint and from the standpoint of what is

known of the physiology of the spleen, and from the fact than man and
animals can live after the spleen has been extirpated, it seems doubtful
if this organ furnishes an internal secretion.

When the spleen is removed, the lymph glands do its work. After
such removal there is an increase of the lymphocytes in the blood and a
decrease of red corpuscles, as well as a reduction of the hemoglobin.
but in a few weeks the blood becomes normal.

Histologically the spleen cannot be included with the,
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glands or ductless glands, as its structure does not consist of
epithelial cells.

Hutchison, in his Goulstonian lecture,2 mentions the

following functions of the spleen :-
It is a filter to remove foreign particles from the blood and also the

debris of red and white cells. It is the seat of formation of lymphocytes
and, in a lesser degree, large mononuclear leucocytes. During intra-
uterine life it has a part in the formation of red cells, but there is no
evidence that this continues after birth.

Hutchison further emphasises his belief in the limited view
of the splenic functions in his excellent little book on

physiology, in which he says 27 :-
The spleen is usually classed in text-books of physiology amongst the

ductless glands. If by a "gland," however, one means an organ with
secretory functions, then the term is hardly applicable, for whatever its
part in the economy of the body, the spleen certainly does not secrete.

And this in spite of the experiments of Herzen, Bellamy,
and a dozen others, reference to which will follow.

It is believed by some, however, that the spleen produces
certain secretions which, like those of the thyroid, adrenal,
or pancreas, are passed directly into the blood to influence
both the producer’s own function and that of organs remote
from it. From the experimental work which has been done
one gathers that the above statements of Osborne and
Hutchison, together with the presumed opinions of authors
already referred to, are incorrect.
The earliest discovery of the influence of the spleen on the

pancreatic function was by Professor Schiff. 42 His original
ideas, however, were faulty, and to his successor, A. Herzen,23
professor of physiology at the University of Lausanne, must
be given the credit of having definitely settled this question.
His experiments were most convincing, and proved that the
spleen acts as a tryptogene by means of some unknown
substance which it proliferates and which is carried by the
blood to the pancreas. This work has been duplicated by
his associate Bellamy, whose experiments at Lausanne
corroborated Herzen’s ideas of the relations of the spleen
and pancreas. He concludes that 8 1 1 the inactive zymogen
granules present in the cells (of the pancreas) receive from
the spleen in the form of an internal secretion,’ the agent
with which to elaborate ...... trypsin." 

" The blood carries
this product to the pancreas in its solid elements. The

jejunal mucosa also furnishes a similar tryptic activator,
which is produced quite independently of the spleen.
Bellamy writes further regarding this, "without any
reference to the possible and perhaps equally important
manner in which the spleen acts in other departments of the
animal economy, I propose to consider the spleen in the light
of a powerful and, indeed, essential factor in the pancreatic
digestion of proteids " ; and he follows this up with a con-
vincinti and comprehensive review of his work and that of
his colleagues at Lausanne.

Hedin’s experiments 2! demonstrated the presence in the
spleen of two proteolytic ferments easily destroyed by heat, the
one active in acid media and the other in alkaline. Rettger 33
also has injected directly into the circulation of splenecto-
mised dogs an aqueous extract of spleen, and has demonstrated
a definite rise in the trypsin coming from the pancreas.
Studies on the relation of the spleen to pancreatic function
have been made by numerous other physiologists, notably
Pachon and Gachet, 35 Camus and Gley, 12 Frouin, 21 Laguesse,28
and Schafer.4’

It has been proved that the protective powers of the

organism in part are dependent upon the presence in the
leucocytes of a certain amount of active trypsin, and it is
believed that phagocytosis is virtually digestion of the

enveloped bacteria by the white blood cells, and further,
that trypsinogen passed from the pancreas into the blood
is activated by the splenic hormone, and the active secre-
tions then utilised by the white cells.

In 1894-95 Danilewsky and Selensky 19 worked on this

study, and as a result of their experiments they announced
that the extract of spleen contains a certain definite sub-
stance, not destroyed by heat, which when used hypo-
dermically causes a considerable increase in the haemoglobin
index (from 7 to 40 per cent.) as well as in red cell
count (from 10 to 40 per cent.). Bayle 4 himself assumes
that the specific action of splenic extract in tuberculosis is
due to some hitherto unknown physiologic influence-
possibly a colloid-producing function; but whether this
function is conclusively proved or not, it will be evident
from the foregoing and the references which follow that
several of the splenic functions are of such a nature as to

explain at least a part of the good results secured from the
administration of spleen in tuberculosis.
The statement of Bellamy, already referred to, that the

intestinal mucosa furnishes a tryptic activator is con-

firmed by Ciaccio, 16 who also states 17 that he has found
an enterokinase in the spleen which stimulates the in-
testines. Girolama, experimenting on rabbits and dogs,
failed to show that splenectomy altered in any way the
secretory functions of the pancreas and liver ; and it is
well known and frequently emphasised that splenectomy
does not seriously interfere with digestion. Bellamy, how-
ever, believed that pancreatic digestion is almost completely
destroyed following splenectomy, and that digestion is
carried out by the stomach and intestines. Experiment
shows at least that the increased need for food in splenecto-
mised animals, and the proof that digestion is not often as

perfect with the spleen hors de combat or entirely removed,
simply emphasises the fundamental, which has long been
known to physiologists, that quite often the functions of an
organ which becomes diseased or is removed are taken up by
the others. All this simply emphasises that the splenic
influence on digestion is supplementary. Pugliese 39 has
made experiments from which he deduced that the spleen
also has an influence upon the composition of bile, and
Asher 1 in a very interesting paper emphasises his belief that
the spleen is in charge of the metabolism of iron.
The question of the relation of the spleen to the blood is

much better known. All physiologists agree that the spleen
is an important part of the hmmopoietic system, although not
entirely essential to it. Its influence in the production of
leucocytes and its place as an important defensive organ
against disease were emphasised by Bezancon 9 in his thesis.
Goldschneider and Jacob 22 in 1893 reported that extracts of
spleen and thymus produced decided leucocytosis, and
showed that this was evidently not due to the nuclein
contained in these extracts, for similar experiments with
preparations from the thyroid, liver, and kidney, all of
which contain relatively large amounts of nuclein, caused no
appreciable influence on the white cell count.

Carpenter 13 has had considerable clinical experience with
the use of splenic extract in typhoid fever, and believes
that the good results which he has obtained are due
to an influence in restoring the functional activity of
the spleen which, it is well known, is notably disordered
in typhoid. Its administration "causes a marked increase in

leucocytosis and otherwise restores its (the spleen’s) func-
tions to normal." Carpenter used five grains of splenic
extract three times a day in typhoid fever, and states that
this was a means of I rapidly and steadily reducing the

temperature without undue diaphoresis," " and that it
"ameliorates all the symptoms and restores the patient to
the normal." In a more recent article 14 he also advocates
splenic extract as a "real remedy for malarial infection,"
and explains its action in malaria in the same manner as in
typhoid, and goes as far as to state that it produces the
beneficial effects of quinine without its bad effects. Inci-

dentally, he also advises the use of red bone marrow, which
seems to activate the splenic extract in those cases which
did not promptly respond to splenic extract alone. This is
in corroboration of the experiences of others, who have
used spleen in malarial cachexia, with a resultant reduction
in the hypertrophy of the spleen, as well as the other

symptoms.
It is also believed that the spleen exercises an influence

on the coagulability of the blood, and in some manner tends
to prevent haemorrhage. Landau 29 has used splenic pre-
parations with success in various haemorrhages, and reports
especially good results in menorrhagia. David has also used
an extract of spleen in ansemia, clinically confirming
Danilewsky’s experimental studies. He also found that
not only were the blood findings changed, but the appetite
was increased and there was a corresponding gain in weight
and general resistance.

Strangely enough, spleen preparations have been advocated
in Great Britain for the treatment of certain phases of
insanity. Clark 18 used it in asthenic cases, with good
results both on the general and mental condition. Con-
firmation of this is given by Bois and Kerr,ll who pointed
out that splenic extract is often useful associated with

thyroid extract where indicated.
The most recent statements regarding the use of an

extract of spleen are those of Carrel, who in his latest
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paper,15 advances the startling view, which is backed up
by the most extensive experiment, that certain tissue
’extracts have the power to activate in vitro the growth
of connective tissue. While he found that the extract of
chick embryos was the most active preparation, extracts of
adult spleen were almost as active, while kidney and heart
.extracts were much less active, and extracts of connective
tissue or blood cells were almost without influence. Carrel,
in his summary, intimates that these discoveries maybe
indirectly useful by leading to the discovery of some of the
factors determining the growth of tissues and of the unknown
laws of cell dynamics, and may ultimately throw light on
the mechanism of the cicatrisation of wounds."
More recently van Stockum 43 has been experimenting with

an extract of spleen which has previously been exposed to
the Roentgen rays. He reports 3000 treatments, which show
that the method is harmless, and that it causes an early
change for the better in many cases, especially of surgical
tuberculosis. Perez 38 believes that good results are obtain-
able from the administration of an extract of lymph glands,
especially in immunising against tuberculosis.

Further reference regarding the influence of the spleen and
its hormone may be found, and interested readers are referred
to the writings of Patricelli,37, Lverato,31 Grimani,23 FO:1,20
Maggiore,32 Salomon and Halvron,4o Lepine and Lyonnet,30
and Williams. 45

There can be no reasonable doubt that the spleen has a
very important influence upon nutrition, and that splenic
extract is a valuable remedy in the treatment of those condi-
tions in which malnutrition is an important factor. The
statements preceding, and a study of the literature referred
to in the bibliography, cannot but convince the confirmed
sceptic that the splenic functions are far more extended and
important than those connected with hsemopoiesis.
To sum up, the use of splenic extract has been advised

in several diseases, and I believe not only on general
theoretical and experimental grounds, but from actual
clinical experience, that it is useful in tuberculosis,
and that its value is presumably due to certain splenic
hormones, on which, in a degree, the following phenomena
are dependent :-1. The defences of the blood ; leuco-
cytosis, phagocytosis, and, possibly, haemoglobin formation
and iron metabolism. 2. Tryptic digestion, thus directly
increasing assimilation and nutrition, permitting an increased
intake of food, and indirectly relieving the emunctories
from the excessive work common in toxasmia and sub-
oxidation. 3. Intestinal digestion and the production of
enterokinase. 4. The process of healing, both as regards
the prevention of haemorrhage and the stimulation of rapid
connective tissue production. 5. Antagonism to the tubercle
bacillus by an influence on its culture medium, due to the
production of a certain colloid substance (Bayle) 6. And

finally, the function of the spleen itself.
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TRAINED NURSES’ ANNUITY FUND (FOR DISABLED
NURSES).-The annual general meeting of the members of
this fund will be held on Friday, Feb. 28th, at 2.30 P.M., at
the Caxton Hall, Westminster. H. R. H. the Princess Christian
of Schleswig-Holstein (President of the fund) will preside,
and the meeting will be addressed by Field-Marshal Lord
Methuen and by Sir Francis Champneys. The honorary
secretary is Dr. A. Ogier Ward, 73, Cheapside, E.C.

CIIICHESTEH INFIRMARY.&mdash;-The personal interest
shown by King Edward in the latter years of his life in the
Chichester Infirmary is being maintained by the present
Sovereign, who has arranged to visit the institution on

August 2rrd to reopen the infirmary after reconstruction.
His Majesty has intimated that in the event of the governors
desiring the title of "Royal" " to be given to the institution
the board of management should apply to the Home

Secretary, and at the annual meeting of the governors
on Feb. 13th the trustees were empowered to realise
and pay into the general account such a sum as shall
free that account from debt and provide a worki]]
balance, such being necessary before an affirmative
reply would be given for Royal patronage. The annual

report showed that the income for the year was .E700
less than for the preceding year, but as some of the beds
were closed owing to building operations, thus causing a
reduction in the expenditure, the loss on the year only
amounted to z 391. During the year the board of governors
received the sum of 1153, subscribed by "the personal
friends of the late Mr. William James, C. V. 0., as a memorial
to him," and also a sum of Z300 given by Mrs. William
James herself for the furnishing of the operating theatre as
a lasting tribute to her husband’s memory. It was through
this lady that King George’s intention to reopen the

infirmary was made public. Warm appreciation was ex-

pressed at the meeting of the work of the honorary medical
and surgical staff, and the extent of their labours is shown
by the fact that there were no fewer than 634 in-patients
and 3019 out-patients during the year. There were 461
major operations.


